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R862Coral reefs are considered one 
of the most important tropical 
marine habitats. They are 
hotspots of biodiversity and 
productivity, so their  
vulnerability to environmental 
change has prompted efforts 
around the world to help  
manage and conserve 
threatened reefs. But, according 
to new work, another tropical 
environment also provides 
crucial support to organisms  
and has been somewhat 
overlooked because of the 
concern about corals.
Kelp forests are mostly seen 
as key marine environments 
at higher latitudes, where they 
are regarded as some of the 
most productive and dynamic 
ecosystems with a range of 
trophic and habitat associations. 
They are considered to need 
high nutrient concentrations,  
A new study reveals a rival to 
coral in the tropical marine 
environment. Nigel Williams 
reports. 
Kelp surprise low temperatures and bright light.
While tropical latitudes 
exceed light requirements at 
shallow levels for kelp, nutrient 
and temperature levels are not 
suitable for kelp survival, so 
surface-dwelling kelp forests 
have never been described.
Deeper water kelp populations 
have been documented but  
they appear to be rare and 
have been viewed as relics of 
shallow- water populations that 
existed in cooler oceanographic 
climates. 
But, in a new study (published 
online in PNAS) by Michael 
Graham at Moss Landing Marine 
Laboratories, and colleagues 
at the University of California, 
in Canada and in Ecuador, the 
team have combined data on all 
known tropical kelp populations 
with broader oceanographic 
data to try to predict conditions 
that might be suitable for kelp to 
thrive.
The authors considered that 
tropical kelp habitats could 
exist at the base of the euphotic 
zone where there is enough 
light, nutrients and substrate to sustain growth and survival. 
They combined data from global 
remote-sensing satellites and 
oceanographic repositories 
containing high-resolution 
3D oceanographic data that 
can be used to determine 
regions with enough light and 
substrate material needed for 
kelp attachment, throughout the 
tropics.
Their analyses suggest that 
there may be more than 23,500 
square kilometres of unexplored 
habitat at a depth of 30–200 
metres that might be suitable for 
kelp.
The model suggests these 
habitats will exist at minimum 
depths of 25–107 metres and 
a maximum depth of 100–236 
metres, depending on the 
ocean basin. The largest and 
shallowest predicted areas 
occurred in the eastern regions 
of the Pacific and Atlantic. More 
limited areas were predicted in 
the western Pacific and Atlantic 
oceans.
The eastern aspect of the 
model covered regions of 
known distribution of kelp in 
the Galapagos Islands and the Deep refuge: Kelp forests may play a more important part in tropical marine environments than previously thought. (Photo: Dr. Sean 
Connell/University of Adelaide.)
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Original 
organisers
An old tenet holds that in science 
there’s nothing as much fun as 
taking an experiment that works 
and doing it over and over again. 
While such unoriginality would be 
the end of any career in the arts, 
in science it can be rewarding. 
Writing in this issue of Current 
Biology, Ulrich Technau and 
colleagues took a well-established 
experiment — Spemann and 
Mangold’s amphibian organiser 
transplant — and repeated it in a 
distantly related animal. But going 
beyond repetition, their work 
suggests that the evolution of the 
organiser might predate the origin 
of the chordates.
In the mid 1920s, Hans 
Spemann and Hilde Mangold 
transplanted parts of one early 
newt embryo to another, among 
them a small piece known as 
the dorsal blastopore. Much to 
their excitement, Spemann and 
Mangold found that the grafted 
dorsal blastopore could instruct 
the surrounding cells of the 
recipient embryo to form a second 
body axis. Spemann thus termed 
this powerful piece of embryo  
‘the organiser’. 
Spemann and Mangold’s 
experiment did not reveal what the 
actual role of the organiser was, 
but its striking outcome provided 
a powerful definition of what an 
organiser can do. Organisers have 
been found in mice, chicken and 
fish, and may even have been 
present in the chordate ancestor. 
But, although all real animals 
gastrulate, not all of them have an 
organiser. Ironically, those animals 
whose developmental biology 
is understood best, the fruitfly 
Drosophila and the nematode  
C. elegans, do perfectly well 
without it. This lent credence to 
the idea that the organiser was a 
specific invention of the chordates. 
Technau and his colleagues 
have now repeated the organiser 
transplant in the sea anemone, 
Nematostella vectensis. 
Nematostella is a member of the 
cnidarians, which includes corals 
and jellyfish. Cnidarians haven’t 
Double-take: Electron micrographs 
and light microscopic images of sea 
anemone embryos in which a sec-
ond body axis has been induced 
through transplantation of the dor-
sal blastopore from one embryo 
to another. (Photographs: Ulrich 
Technau.)western model predicted the 
site of two other tropical kelp 
species off Cabo Frio in Brazil.
The researchers also came 
across a reference to another 
deep-water kelp species off the 
Philippines. This species was 
last known to science following 
collection from a site predicted 
by the model to be suitable for 
tropical kelp. 
With these predictions to 
hand, the team decided earlier 
this year to mount an expedition 
to the Galapagos to look more 
carefully for kelp at the sites 
predicted by their model. Only 
limited observations of the local 
species, Eisenia galapagensis, 
had occurred since its original 
description in 1945 with 
specimens largely confined to 
just one site after the El Niño 
event of 1982–1983.
The researchers’ model 
however, predicted large areas 
of suitable habitat around the 
archipelago, with the largest 
areas predicted along the  
west coast of Isla Fernandina 
and the southwest coast of Isla 
Isabela.
And indeed, through scuba 
dives, the team were able to find 
kelp populations at predicted 
sites up to a maximum dive 
depth of 60 metres. The team 
were unable to explore any 
deeper but noted that specimens 
growing at 50–60 metres were 
denser, larger and healthier  
than shallower-growing 
specimens.
The researchers believe that 
the predictions of their model 
and their dive findings suggest 
that these kelp populations  
may be old and resilient  
features of the tropical seas. 
They point out that the 
Philippines species is the 
most morphologically and 
ultrastructurally primitive of 
current kelp species.
“The global significance of 
these systems likely extends 
beyond simple ecological 
curiosity with broader  
impacts to tropical sublittoral 
systems worldwide,” they write. 
Kelp forests may “develop 
unique communities relative to 
other tropical systems”, they 
believe.
